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Abstract of JP2002123916 
PROBLEM TO BE SOLVED: To manufacture a 
CPP reading head without forming any contact 
holes regarding a magnetic recording/reading 
device and its manufacturing method. 
SOLUTION: A magnetic sensor film 3 is held 
between upper and lower electrodes 5 and 2. and 
at least a part of the surrounding of the magnetic 
sensor film 3 is buried by a flat film 6 including at 
least a magnetic domain control film. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln a magnetic-recording reader which sends current through a magnetic sensor film at 
a sedimentation trend of said magnetic sensor film, while pinching said magnetic sensor film 
between an upper electrode and a lower electrode, A magnetic-recording reader embedding at 
least a part of circumference of said magnetic sensor film with a flattening film which contains 
a magnetic domain controlling film at least. 

[Claim 2]The magnetic-recording reader according to claim 1 providing a protective film of 
thickness of 1/2 twice or more of thickness of said magnetic sensor film on the above- 
mentioned magnetic sensor film. 

[Claim 3]the above — the magnetic-recording reader according to claim 1 or 2 constituting the 
whole flattening film which contains a magnetic domain controlling film even if small from an 
insulating magnetic film. 

[Claim 4]the above -- the magnetic-recording reader according to claim 1 or 2 constituting a 
flattening film which contains a magnetic domain controlling film even if small from a laminated 
structure of a magnetic domain controlling film and a nonmagnetic insulator layer which has 
conductivity. 

[Claim 5]ln a manufacturing method of a magnetic-recording reader which sends current 
through a magnetic sensor film at a sedimentation trend of said magnetic sensor film, After 
making a lower electrode, a magnetic sensor film, and a protective film that consists of soft 
magnetic materials laminate one by one on a substrate, A process of etching into specified 
shape a protective film which consists of said magnetic sensor film and a soft magnetic 
material, A process of embedding an etching removal part evenly by flattening art with a 
flattening film which contains a magnetic domain controlling film at least after making a 
flattening film which contains a magnetic domain controlling film at least depositing on the 
whole surface, After etching into specified shape a protective film which consists of a magnetic 
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sensor film and a soft magnetic material which were etched into specified shape, and a 
flattening film which contains a magnetic domain controlling film at least, make an insulator 
layer deposit on the whole surface, and it ranks second, A manufacturing method of a 
magnetic-recording reader having a process at which an upper electrode is made to deposit on 
all over a process of embedding an etching removal part evenly with said insulator layer by 
flattening art, and a protective film which consists of an upper electrode and a soft magnetic 
material is contacted. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a magnetic-recording reader and a 
manufacturing method for the same, and especially, In the magnetic sensor of the CPP 
(Current perpendicular to the plane) method which sends current vertically in the field of the 
magnetic sensor film used for the playback head (read head) of magnetic recording media, 
such as a hard disk drive (HDD), It is related with a magnetic-recording reader which has the 
feature in the structure and the manufacturing method for taking contact to a magnetic sensor 
film and an upper electrode by etching loess, and a manufacturing method for the same. 
[0002] 

[Description of the Prior Art]Although the thin film magnetic head (inductive head) of the 
induction type which detects a magnetic field according to the induced current generated in a 
coil as magnetic heads, such as a hard disk drive which is an external storage of a computer, 
was used conventionally, The magnetic head for reproduction of the magnetic sensor which 
detects the magnetic field itself in connection with a rise of the request of densification, such as 
a hard disk drive in recent years, and improvement in the speed is in use. 
[0003]Although the thing using a magneto-resistive effect is adopted as such a magnetic 
sensor, The reproduction principle in this MR head uses the phenomenon in which the 
electrical resistance of the magnetic thin film which constitutes a magneto resistance effect 
element changes with the magnetic fields from a recording medium, when fixed sense current 
is sent from a lead electrode. 

[0004]While the recording area of 1 bit decreases with high-density-recording-izing of a hard 
disk drive in recent years, The magnetic head which the magnetic field to generate became 
small, and has detected change of a small external magnetic field, therefore used the higher 
giant magneto-resistance of sensitivity is beginning to be adopted. 
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[0005]As a magnetic sensor using giant magneto-resistance now, Since the read head of the 
CIP (Current in theplane) method which sends current through a transverse direction is used 
while using a spin valve film, such a conventional CIP method read head is explained with 
reference to drawing 8 . 

[0006] Drawing 8 reference drawing 8 is an important section sectional view of the conventional 
CIP method read head. 

On the aluminum 2 0 3 -TiC board 31 used as the parent of a slider, The lower magnetic 

shielding layer 33 which consists of a NiFe alloy etc. via the aluminum 2 0 3 film 32 is formed, 

After forming the spin valve film 35 via the lower lead gap layers 34, such as aluminum 2 0 3 , 

and patterning after predetermined shape, The magnetic domain controlling film 36 which 
consists of high coercive force films, such as CoCrPt, is formed in the both ends of the spin 
valve film 35, rank second, the conducting film which consists of a W/Ti/Ta multilayer film etc. 
is made to deposit, and the lead electrode 37 is formed. 

Subsequently, the basic constitution of the read head using a spin valve element is completed 
by forming again the upper magnetic shielding layer 39 which consists of a NiFe alloy etc. via 
the top lead gap layers 38, such as aluminum 2 0 3 - 

[0007]However, since the read head put in practical use is a CIP method which sends current 
in parallel [ with the film surface of a magnetic sensor film ] as mentioned above, it needs to 
make an insulating layer, i.e., a lead gap layer, intervene between up-and-down magnetic 
shielding layers now. 

[0008]Although aluminum 2 0 3 and Si0 2 which were formed with the CVD method etc. as 

thinnest material that can be insulated are used now, Since about 20-nm thinness is a limit, 
when the thickness of an up-and-down lead gap layer shall be 20 nm each, to be below 30 nm 
(=70-nm-20nmx2) as thickness of the giant magneto-resistance film itself will be demanded. 
[0009]When bit length becomes short and it thinks that a lead gap layer cannot be made thin 
any more, the magnetic sensor film itself must be made thin, but there is a limit also in making 
thickness of a magnetic sensor film thin. Then, since adoption of the CPP (Current 
perpendicular to the plane) method which sends current at right angles to the film surface of a 
magnetic sensor film as what solves such a problem is considered, An example of the read 
head of such a CPP method is explained with reference to drawing 9 . 

[OQIOI Drawing 9 reference drawing 9 is an important section sectional view of the conventional 
CPP method read head. 

The neighborhood of a contact hole is emphasized and illustrated. 

The NiFe lower electrode 42 is formed on the aluminum 2 0 3 -TiC board 41 so that clearly from 
a figure, The artificial lattice film 45 which made CoFe and ten layers of Cu(s) laminate by 
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turns using the lift-off method via the Si0 2 film 43 which has the contact hole 44 to this NiFe 

lower electrode 42 is joined, and the NiFe upper electrode 46 is formed on it. In order to cut the 
magnetic connection between the NiFe upper electrode 46 and the NiFe lower electrode 42, 
and the artificial lattice film 45, the thin Cu film is made to intervene between the artificial lattice 
films 45, although the graphic display is omitted. 

[0011]ln this CPP method read head, as an arrow shows, current is perpendicularly sent 
through the film surface of the artificial lattice film 45, it is known that a bigger 
magnetoresistance change will be obtained compared with the conventional CIP method read 
head, and an up-and-down lead gap layer becomes unnecessary structurally. 
[0012]Therefore, by constituting an up-and-down electrode layer from soft magnetic materials, 
such as NiFe, and making it serve a double purpose as a magnetic shielding layer, it becomes 
an interval of a magnetic sensor thickness ** up-and-down magnetic shielding layer, and the 
interval of an up-and-down magnetic shielding layer can be substantially made small. Actually, 
the NiFe lower electrode 42 and the NiFe upper electrode 46 are patterned after 
predetermined shape, respectively, in order to form a terminal. 
[0013] 

[Problem(s) to be Solved by the lnvention]However, although such a CPP structure is structure 
with many strong points, there is a problem that production is difficult and there is a problem 
that there are many unsolved portions, about structure or a processing method. In particular, 
there is a problem of the alignment accuracy accompanying minuteness making or it in the 
contact method of an upper electrode. 

[0014]ln the process of forming the contact hole 44 in the Si0 2 film 43, On the bottom of the 

contact hole 44, it is easy to generate unevenness, and when this unevenness is large, there is 
a problem that the giant magneto-resistance as which the layer system of the artificial lattice 
film 45 which forms membranes on this is required by being confused is no longer obtained. 
[0015]About such unevenness, if the contact hole 44 is enlarged, it is solvable, but. In order to 
make storage density of a hard disk drive high, Since it is necessary to make a contact hole 
small and the aspect ratio of the contact hole 44 becomes large as a result, an ion incident 
angle is limited to about 90 degrees, control of unevenness at the bottom becomes difficult, 
and there is a problem that the desired giant magneto-resistance characteristic is not obtained 
by it. 

[0016]Therefore, an object of this invention is to produce a CPP method read head, without 

being accompanied by the formation process of a contact hole. 

[0017] 

[Means for Solving the Problem] Drawing 1 is an explanatory view of theoretic composition of 
this invention, and explains The means for solving a technical problem in this invention with 
reference to this drawing 1 . Drawing 1 is an important section sectional view of a CCP method 

http://www4.ipdLinpit.go jp/cgi-bin/tran_web_cg^^ 4/1/2008 



JP,2002-123916,A [DETAILED DESCRIPTION] 



Page 4 of 1 0 



read head. 

In order to attain the draw ing 1 referring-to-above-mentioned purpose, this invention, In a 
magnetic-recording reader which sends current through the magnetic sensor film 3 at a 
sedimentation trend of the magnetic sensor film 3, while pinching the magnetic sensor film 3 
between the upper electrode 5 and the lower electrode 2, At least a part of circumference of 
the magnetic sensor film 3 was embedded with the flattening film 6 which contains a magnetic 
domain controlling film at least. 

[0018]Thus, by embedding and carrying out flattening of at least a part of circumference of the 
magnetic sensor film 3 using the flattening film 6 which contains a magnetic domain controlling 
film at least, Since minute contact to the magnetic sensor film 3 and the upper electrode 5 can 
be taken by etching loess and lift-off loess and alignment accuracy becomes unnecessary, 
minuteness making becomes possible. 

[0019]ln order to raise a margin of a flat chemically-modified degree, it is desirable to form the 
protective film 4 and the protective film 4 which consists of soft magnetic materials especially 
on the magnetic sensor film 3 by thickness of 1/2 twice or more of thickness of the magnetic 
sensor film 3. 

[0020]the flattening film 6 which contains a magnetic domain controlling film at least may 
constitute the whole from insulating magnetic films, such as a ferrite, — it carrying out or, It may 
constitute from a laminated structure of a magnetic domain controlling film which has 
conductivity, such as CoCrPt, and nonmagnetic insulator layers, such as Si0 2 or 

aluminum 2 0 3 . 

[0021 ]As the magnetic sensor film 3, either a spin valve film and a tunnel magneto-resistive 
effect (TMR) film which giant magneto-resistance can expect, or an artificial lattice film is 
desirable. 
[0022] 

[Embodiment of the lnvention]Here, with reference to drawing 2 thru/or drawing 6 , the 
manufacturing process of the CCP method read head of a 1st embodiment of this invention is 
explained. The left figure in drawing 2 (a) thru/or drawing 5 (h) is a top view, and the right 
figure is a sectional view which met the dashed dotted line which connects A-A' in the left 
figure, The upper left figure in drawing 6 (i) is a top view, an upper right figure is a sectional 
view which met the dashed dotted line which connects A-A in the left figure, and a lower left 
figure is a sectional view which met the dashed dotted line which connects B-B' in an upper left 
figure, and a lower right figure is a sectional view which met the dashed dotted line which 
connects C-C in an upper left figure. 

[0023] Drawing 2 (a) First, use a sputtering technique on the aluminum 2 0 3 -TiC board 113**, 
and by for example, nickel Fe presentation. For example, thickness makes the 40-nm NiFe 
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protective film 14 deposit one by one in for example, the NiFe lower electrode 12 and the spin 
valve film 13 in which thickness serves as a 0.2-1.0 micrometer, for example, 0.5 micrometer, 
lower magnetic shielding layer, and a nickel on Fe on presentation. In order that the thickness of 

the NiFe protective film 14 may protect the spin valve film 13 in the CMP process of 2 times 
mentioned later in this case, it is desirable to use 1/2 or more [ of the thickness of the spin 
valve film 13 ]. 

[0024]The spin valve film 13 in this case is 80, for example. The thickness which serves as a 
foundation layer using sputtering process while impressing the magnetic field of [Oe], After 
forming 50-A Ta layer, thickness, for example For example, a 40-A NiFe layer, And the free 
layer which thickness becomes from the two-layer structure of a 25-A CoFe layer, for example, 
The interlayer which thickness becomes from a 25-A Cu layer, for example, and thickness 
make the pinned layer which consists of a 25-A CoFe layer, for example, and the 
antiferromagnetism layer which consists of a 20-300 A, for example, 250A,-thick PdPtMn film 
laminate one by one, and it forms. The presentation of NiFe in this case is nickel 81 Fe 1Q , for 

example, and the presentation of CoFe is Co gc) Fe 10 , for example, and the presentation of 

PdPtMn is Pd 31 Pt ly Mn 52 , for example. 

[0025] Drawing 2 (b) by applying resist, and subsequently to the whole surface, exposing and 
developing negatives 3 **, The interval d the opening whose width W is 2-6 micrometers, for 
example, W= 4 micrometers, 0.1-0.5 micrometer, For example, by forming the arranged resist 
pattern 15 so that it may be set to d= 0.3 micrometer, and giving ion milling using Ar ion by 
using this resist pattern 15 as a mask, The NiFe protective film 14 and the spin valve film 13 
which are exposed to an opening are removed, and the removing part 16 is formed. 
[0026] Drawing 3 (c) Subsequently thickness makes the ferrite membrane 17 used as a 0.2-1.0 
micrometer, for example, 0.3 micrometer, magnetic domain controlling film deposit on the 
whole surface again using a sputtering technique 3 **. 

[0027] drawing 3 (d)3 ** - subsequently CMP (chemical machinery polish) - by using law, 
the ferrite membrane 17 is ground, flattening of the whole is carried out until the NiFe 
protective film 14 is exposed, and the removing part 16 is embedded with the flattening 
magnetic domain controlling film 18 which consists of ferrites. In this CMP process, since the 
NiFe protective film 14 is formed on the spin valve film 13 even if it grinds some to an excess, 
the spin valve film 13 is not ground. 

[0028] Drawing 4 (e) The resist pattern 19 of the rectangular shape concerning the flattening 
magnetic domain controlling film 18 of both sides is formed by width w1-5micrometer, for 
example, w= 3 micrometers, by applying resist, and subsequently to the whole surface, 
exposing and developing negatives again 3 **. 

[0029] Drawing 4 (f) The NiFe protective film 14 and the spin valve film 13 to expose, and the 
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flattening magnetic domain controlling film 18 are removed by subsequently giving ion milling 
using Ar ion by using the resist pattern 19 as a mask 3 **. 

[0030] Drawing 5 (g) Subsequently for example, thickness makes the 0.2-1.0 micrometer, for 
example, 0.3 micrometer, Si0 2 film 20 deposit on the whole surface again using sputtering 

process 3 **. 

[0031] Drawing 5 (h) 3 **, subsequently, by using the CMP method, the ferrite membrane 17 is 
ground, flattening of the whole is carried out until the NiFe protective film 14 is exposed, and 
an etching part is again embedded by the flattening buried layer 21 which consists of Si0 2> In 

this CMP process, since the NiFe protective film 14 is formed on the spin valve film 13 even if 
it grinds some to an excess, the spin valve film 13 is not ground. 

[0032]Again, use a sputtering technique for the drawing 6 (i) reference last, and on the whole 
surface, for example by nickel g0 Fe 20 presentation. When thickness makes the NiFe upper 

electrode 22 which serves as a 0.2-0.8 micrometer, for example, 0.3 micrometer, upper 
magnetic shielding layer deposit, the basic structure of a CCP method read head is completed. 

[0033]Since NiFe which is a soft magnetic material is used as an upper electrode and a lower 
electrode and it combines with the spin valve film 13 magnetically, In order to cut magnetic 
combination, it is necessary to make non-magnetic metal layers, such as thin Cu, Ta, etc., 
intervene between a lower electrode and a spin valve film between a protective film and an 
upper electrode or between a spin valve film and a protective film, although the graphic display 
is omitted. However, since the Ta film used as a foundation layer exists between a lower 
electrode and a spin valve film, it is not necessary to necessarily provide a non-magnetic metal 
layer. To constitute the system, it is necessary to pattern the NiFe lower electrode 12 and the 
NiFe upper electrode 22 after terminal shape. 

[0034]Since the spin valve film 13 is evenly embedded using the magnetic domain controlling 
film which consists of a ferrite which is an insulating magnetic film by using the CMP method in 
a 1st embodiment of this this invention, Contact to the spin valve film 13 and the NiFe upper 
electrode 22 can be taken without [ without it needs a contact hole formation process and a lift- 
off process, and ] making a nonmagnetic insulator layer intervene, and since alignment 
accuracy is not needed, minuteness making becomes possible. 

[0035]Since the NiFe protective film 14 of 1/2 or more thickness of the thickness of the spin 
valve film 13 is formed on the spin valve film 13, in the CMP process of 2 times, the spin valve 
film 13 does not receive polish damage. 

[0036]Next, although the manufacturing process of the CCP method read head of a 2nd 
embodiment of this invention is explained with reference to drawing 7 , since it is the same as 
that of a 1st above-mentioned embodiment except the manufacturing process of a magnetic 
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domain controlling film, only the manufacturing process of a magnetic domain controlling film is 
explained. 

After forming a removing part by passing through drawing 7 (a) referring-to-above-mentioned 
drawing 2 (a) thru/or the process of a figure (b), The 200-500 A, for example, 300A,-thick 
CoCrPt film 23 and the 0.1-0.5 micrometer, for example, 0.2 micrometer,-thick Si0 2 film 24 are 

made to deposit on the whole surface one by one using a sputtering technique. The 
presentation of the CoCrPt film 23 in this case is Co 78 Cr 1() Pt 12 , for example. 

r00371 Drawing 7 (b) Grind the Si0 2 film 24 and the GoCrPt film 23, and flattening of the whole 

is carried out until the NiFe protective film 14 is subsequently exposed by using the CMP 
method again 3 **, While embedding an etching part with the flattening insulator layer 26 which 
consists of Si0 2 , the side of the spin valve film 13 is covered with the magnetic domain 

controlling film 25 which consists of CoCrPt(s). 

[0038]The basic constitution of the CCP method read head which the side of the spin valve film 
13 embedded with the two-layer structure film of a conductive magnetic domain controlling film 
and a nonmagnetic insulator layer is obtained by passing through the same process as a 1st 
above-mentioned embodiment again henceforth. 

[0039]Thus, in a 2nd embodiment of this invention, since a CoCrPt film as well as the magnetic 
domain controlling film in the conventional CIP method read head can be used, stable 
magnetic domain control becomes possible. 

[0040]As mentioned above, although each embodiment of this invention has been described, 
this invention is not restricted to the composition indicated to each embodiment, and various 
kinds of change is possible for it. For example, in explanation of each of above-mentioned 
embodiments, although the spin valve film is used as a magnetic sensor film, It is not restricted 
to a spin valve film and the tunnel magneto-resistive effect (TMR) film or artificial lattice film 
which giant magneto-resistance can expect like a spin valve film may be used. 
[0041 ]ln what is necessary's being just to replace Cu interlayer in the above-mentioned 
embodiment with a tunnel insulating film, for example in using a tunnel magneto resistance 
effect film and using an artificial lattice film, What is necessary is for what is necessary to be 
just to laminate ferromagnetics, such as CoFe, and nonmagnetic membranes, such as Cu, by 
turns, and just to make a 1.1-nm Co g() Fe 10 film and ten layers of 2.1-nm-thick Cu films 

laminate by turns. 

[0042]ln explanation of each of above-mentioned embodiments, although polish constitutes the 
flattening buried layer 21 from an easy Si0 2 film by the CMP method, it is not restricted to a 

Si0 2 film and other insulator layers, such as aluminum 2 0 3 , may be used. 

[0043]ln explanation of a 2nd above-mentioned embodiment, in order to insulate the magnetic 
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domain controlling film which consists of CoCrPt(s), the Si0 2 film is used, but it is not restricted 

to a SiO ? film in this case, and other insulator layers, such as aluminum O may be used. 

[0044]ln explanation of each of above-mentioned embodiments, although NiFe is used as a 
protective film, When it is not restricted to NiFe, and other soft magnetic materials may be 
used, or nonmagnetic conductors, such as Cu, may be used and a nonmagnetic conductor is 
used as a protective film, in order to cut magnetic connection, the nonmagnetic conductor film 
provided in the bottom of a protective film or a top becomes unnecessary. 
[0045]What is necessary is for a protective film not to be necessarily required, and not to 
provide a protective film, but just to perform an etching process, after forming the spin valve 
film 13 when the accuracy of a CMP process is raised. 

[0046]ln explanation of each of above-mentioned embodiments, although NiFe of the soft 
magnetic material is used as an upper electrode, a lower electrode, or a protective film, it is not 
restricted to NiFe and other soft magnetic materials, such as FeN and Fe, may be used. 
[0047]There is not necessarily necessity that an upper electrode and a lower electrode are soft 
magnetic materials, nonmagnetic good conductors, such as Cu, may be used, and it is 
necessary to provide an upper magnetic shielding layer and a lower magnetic shielding layer in 
the outside of an upper electrode and a lower electrode in that case, therefore gap length 
becomes long. 

[0048]ln explanation of each of above-mentioned embodiments, although the NiFe lower 
electrode is directly provided on this aluminum 2 0 3 -TiC board, using an aluminum 2 0 3 -TiC 

board as a substrate, After using sputtering process and making an aluminum O film about 2 

micrometers thick deposit on an aluminum 2 0 3 -TiC board, it may be made to form a NiFe lower 

electrode. 

[0049]ln explanation of each of above-mentioned embodiments, when making a Si0 2 film 

deposit, the sputtering technique is used, but it is not restricted to a sputtering technique and a 
CVD method may be used in consideration of step coverage. 

[0050]ln explanation of each of above-mentioned embodiments, when carrying out flattening of 
a magnetic domain controlling film or the flattening buried layer, the CMP method is used, but 
it is not restricted to the CMP method, the wrapping method may be used, and the etching 
backing method may be used. 

[0051]ln explanation of each embodiment of this invention, although explained as an 
independent magnetic sensor, It is a thing needless to say that it is what this invention is not 
restricted to the magnetic sensor used for an independent read head, and is applied also as a 
magnetic sensor the thin film magnetic head for lights of an induction type and for the 
laminated compound-die thin film magnetic heads. 
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[0052]Here, with reference to drawing 1 , the detailed feature of this invention is explained 
again. 

Refer to drawing 1 (additional remark 1). In the magnetic-recording reader which sends current 
through the magnetic sensor film 3 at the sedimentation trend of said magnetic sensor film 3, 
while pinching said magnetic sensor film 3 between an upper electrode and the lower 
electrode 2, A magnetic-recording reader embedding at least a part of circumference of said 
magnetic sensor film 3 with the flattening film 6 which contains a magnetic domain controlling 
film at least. 

(Additional remark 2) Magnetic-recording reader of the additional remark 1 statement forming 
the protective film 4 of the thickness of 1/2 twice or more of the thickness of said magnetic 
sensor film 3 on the above-mentioned magnetic sensor film 3. 

(Additional remark 3) Magnetic-recording reader given in the additional remark 1 or 2, wherein 
the above-mentioned protective film 4 consists of soft magnetic materials. 
(Additional remark 4) the above - magnetic-recording reader given in any 1 of the additional 
remarks 1 thru/or 3 constituting the flattening film 6 whole which contains a magnetic domain 
controlling film even if small from an insulating magnetic film. 

(Additional remark 5) Magnetic-recording reader of additional remark 4 statement, wherein the 
above-mentioned insulating magnetic film is a ferrite. 

(Additional remark 6) the above - magnetic-recording reader given in any 1 of the additional 
remarks 1 thru/or 3 constituting the flattening film 6 which contains a magnetic domain 
controlling film even if small from a laminated structure of a magnetic domain controlling film 
and a nonmagnetic insulator layer which has conductivity. 

(Additional remark 7) Magnetic-recording reader of additional remark 6 statement, wherein the 
magnetic domain controlling film which has the above-mentioned conductivity consists of a 
CoCrPt film and a nonmagnetic insulator layer consists of either a Si0 2 film or an 

aluminum 2 0 3 film. 

(Additional remark 8) Magnetic-recording reader given in any 1 of the additional remarks 1 
thru/or 7, wherein either [ at least ] the above-mentioned lower electrode 2 or the upper 
electrode 5 consists of soft magnetism films. 

(Additional remark 9) Magnetic-recording reader given in any 1 of the additional remarks 1 
thru/or 8, wherein the above-mentioned magnetic sensor film consists of either a spin valve 
film, a tunnel magneto resistance effect film or an artificial lattice film. 

(Additional remark 10) In the manufacturing method of the magnetic-recording reader which 
sends current through the magnetic sensor film 3 at the sedimentation trend of said magnetic 
sensor film 3, After making the lower electrode 2, the magnetic sensor film 3, and the 
protective film 4 that consists of soft magnetic materials laminate one by one on the substrate 
1, The process of etching into specified shape the protective film 4 which consists of said 
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magnetic sensor film 3 and a soft magnetic material, The process of embedding an etching 
removal part evenly by flattening art with the flattening film 6 which contains a magnetic 
domain controlling film at least after making the flattening film 6 which contains a magnetic 
domain controlling film at least depositing on the whole surface, After etching into specified 
shape the protective film 4 which consists of the magnetic sensor film 3 and soft magnetic 
material which were etched into specified shape, and the flattening film 6 which contains a 
magnetic domain controlling film at least, make an insulator layer deposit on the whole surface, 
and it ranks second, A manufacturing method of the magnetic-recording reader having a 
process at which the upper electrode 5 is made to deposit on all over the process of 
embedding an etching removal part evenly with said insulator layer, and the upper electrode 5 
and the protective film 4 are contacted by flattening art. 

(Additional remark 11) Manufacturing method of the magnetic-recording reader of additional 
remark 10 statement, wherein the above-mentioned flattening art is either chemical machinery 
grinding method, the wrapping method or the etching backing method. 
[0053] 

[Effect of the lnvention]Since according to this invention a magnetic domain controlling film is 
used and the magnetic sensor film is evenly embedded when a CPP method read head is 
constituted, Since contact to a magnetic sensor film and an upper electrode can be taken and 
minuteness making becomes possible by it, without needing a contact hole formation process 
and a lift-off process, the place which contributes to the realization and the spread of the HDD 
devices of high recording density is large. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is an explanatory view of the theoretic composition of this invention. 
[Dr awing 2]lt is an explanatory view of the manufacturing process to the middle of the CPP 
method read head of a 1st embodiment of this invention. 

[Drawing 3] lt is an explanatory view of the manufacturing process to the middle of the CPP 
method read head after drawing 2 of a 1st embodiment of this invention. 
[Drawing 4] lt is an explanatory view of the manufacturing process to the middle of the CPP 
method read head after drawing 3 of a 1st embodiment of this invention. 

[Drawing 5] lt is an explanatory view of the manufacturing process to the middle after drawing 4 
of the CPP method read head of a 1st embodiment of this invention. 

[Drawing 6] lt is an explanatory view of the manufacturing process after drawing 5 of the CPP 
method read head of a 1st embodiment of this invention. 

[Drawing 7] lt is an explanatory view of the manufacturing process of the CPP method read 
head of a 2nd embodiment of this invention. 

[D rawing 8] It is an important section sectional view of the conventional CIP method read head. 
[Drawing 9] lt is an important section sectional view of the conventional CPP method read 
head. 

[Description of Notations] 

1 Substrate 

2 Lower electrode 

3 Magnetic sensor film 

4 Protective film 

5 Upper electrode 

6 The flattening film which contains a magnetic domain controlling film at least 
11 aluminum o 0 o -TiC board 
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12 NiFe lower electrode 

13 Spin valve film 

14 NiFe protective film 

1 5 Resist pattern 

16 Removing part 

17 Ferrite membrane 

18 Flattening magnetic domain controlling film 

19 Resist pattern 

20 Si0 2 film 

21 Flattening buried layer 

22 NiFe upper electrode 

23 CoCrPt film 

24 Si0 2 film 

25 Magnetic domain controlling film 

26 Flattening insulator layer 

31 aluminum 2 0 3 -TiC board 

32 aluminum 2 0 3 film 

33 Lower magnetic shielding layer 

34 Lower lead gap layer 

35 Spin valve film 

36 Magnetic domain controlling film 

37 Lead electrode 

38 Top lead gap layer 

39 Upper magnetic shielding layer 

41 aluminum 2 0 3 -TiC board 

42 NiFe lower electrode 

43 Si0 2 film 

44 Contact hole 

45 Artificial lattice film 

46 NiFe upper electrode 



[Translation done.] 
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